Introduction
Pentaquarks are exotic to the standard quark model of mesons and baryons, although not excluded in QCD. Combination of the meson and baryon octets leads to the anti-decuplet, where q stands for the light quarks u, d and s. These 5-quark states are nonminimal, colour neutral combinations. The apex states uudds, ssddū and uussd are predicted to have masses in the range 1.5 − 2.1 GeV and to be very narrow 1 . For two of these states decay modes are experimentally relatively easily accessible, and consequently many searches have been performed, both in fixed target and colliding beam environments. For the uudds state, called Θ + , a large number of observations in the mass range 1.52 − 1.54 GeV is matched by an equally large number of non-observations 2 . The doubly strange ssddū state, Σ −− , has only been observed by one experiment so far 3 . Also here many non-observations have been reported 2 . Pentaquarks which contain a charm quark have also been searched for. One observation 4 , named D * p(3100) by the H1 collaboration, has so far not been confirmed by any other experiment.
In this report the current results of searches by the H1 experiment for the Θ + and Σ −− states are briefly presented. The searches have been performed in the HERA-I ep data (1996-2000), which encompass 75 − 100 pb −1 . In the last section some details of the characteristics of the D * p(3100) production are presented.
The strange pentaquark Θ

+
The Θ + was first seen by the LEPS collaboration 5 in the decay mode K + n, at a mass of 1.52 GeV. The H1 collaboration searched 6 for a narrow state decaying to K 0 S p in the mass interval from threshold 1.48 GeV to 1.7 GeV, using DIS data with 5 < Q 2 < 100 GeV 2 and 0.1 < y < 0.6. The K from Λ and converted photons were rejected with the restrictions M pπ > 1.125 GeV and M ee > 0.05 GeV on the ππ system. Protons were identified through the specific ionization loss dE/dx in the inner drift chambers, with efficiencies between 65 and 100%. The ZEUS collaboration has reported evidence 8 for a 1.52 GeV signal in the K 0 S p mass distribution. The H1 upper limit at 1.52 GeV is σ < 72 pb, which translates to σ < 100 pb (95% C.L.) when extrapolated to the ZEUS y-range. This value is barely compatible with the ZEUS preliminary cross section 9 , σ = 125 ± 27 +36 −28 pb. The ZEUS collaboration also found that the observed resonance is most prominent with the cuts Q 2 > 20 GeV and proton momentum p p < 1.5 GeV. Also in this kinematic range the H1 collaboration observes no peak, see Fig. 1d . The NA49 collaboration observed a narrow resonance structure at 1862 ± 2 MeV in Ξ(1321)π mass spectra 3 . Both Ξ −− and Ξ 0 peaks were seen, leading to the interpretation of these states being the neutral and doubly charged members of the Ξ 3/2 (1862) pentaquark multiplet. Other experiments could not yet confirm this observation. The H1 search for this state 10 uses the decay chain Ξ → Ξ(1321)π, Ξ(1321) → Λπ, Λ → pπ. DIS events were selected with 2 < Q 2 < 120 GeV 2 and 0.05 < y < 0.7. In a mass window of ± 8 MeV ∼ 158000 Λ candidates were identified with a 3-dimensional vertex fit, using cuts on the momentum p t,pπ > 0.3 GeV and decay length > 0.75 cm. Λπ combinations were also subjected to a 3-dimensional vertex fit, with a further cut on the distance of closest approach to the primary vertex. The significance of the Ξ(1321) signal is increased by a restriction to < 0.6 rad on the angle between secondary and tertiary vertex vectors. In the resulting mass distribution of Λπ, ∼ 1650 Ξ(1321) form a clear narrow peak.
Finally the Ξ(1321), in a mass window of ± 15 MeV, was combined with a charged pion from the primary vertex. A cut p t > 1.0 GeV was imposed on the Ξ(1321)π combinations. Fig. 2 shows the final mass distributions.
In the neutral Ξ(1321)π combinations there is a clear signal of the wellknown Ξ(1530) 0 , with ∼ 170 events. The doubly charged Ξ(1321)π combinations do not show any resonant structure, in particular not at 1.86 GeV, the mass of the NA49 observation. This is also true when separating Ξ − π − and Ξ + π + distributions. The Ξ(1530) 0 is well seen in both neutral charge combinations. Evidence for a narrow peak, provisionally labelled D * p(3100), in the D * p mass distribution in DIS and photoproduction has been given by the H1 collaboration 4 . In subsequent searches, no other experiment was able to confirm this observation.
Additional preliminary information for the D * p(3100) production is provided by the H1 collaboration 13 . Acceptance corrected yield ratios relative to inclusive D * production, and differential distributions of the visible cross section ratio as function of event kinematics and D * quantities are presented, the latter hinting at some features of the D * p(3100) production mechanism.
The acceptance corrected yields ratio
* from the D * p(3100) decay). η and z are the pseudorapidity and elasticity, respectively. The acceptance corrections are calculated using RAPGAP, under the assumption that pentaquarks are pro- In order to gain information about the D * p(3100) fragmentation function, the variable
The dependence of the cross section ratio σ(D * p(3100))/σ(D * ) on x obs (D * ) and the differential cross section dσ(D * p(3100))/dx obs (D * p(3100)) are shown in Fig. 4a and 4b, 
